Concern about the impact of diet on health has led consumers to reduce the consumption of foods perceived as being high in fat. This study quantifies consumer concern about dietary fat, identifies foods perceived as being high in fat, and explores attitudes toward, and interest in, purchasing dairy foods in which the fat has been reduced by a fat substitute.
Consumer attitudes assessed in focus groups were quantified in a mail survey of 2000 California households (1667 deliverable questionnaires) with a 53% return rate (897 returned) .
Taste, safety, and nutrition were most important in food selection. Seventyeight percent of respondents avoided some foods because of nutrient content. Nutritive factors considered most important were total fat content, cholesterol, and saturated:unsaturated fats. Although only about one-third of the population had heard of the fat substitute, Simplesse®, about 60% thought foods containing this fat substitute would be healthier than traditional products. People were unsure of the safety of fat substitutes; food safety and nutritional advice from the American Medical Association and nutrition experts was considered to be most credible. About half of the consumers were ready to try reduced-fat products and willing to pay a little extra for them. They indicated that, if they liked the taste, they would eat more lower fat products made with fat replacers than traditionally made products. (Key words: fat substitutes, consumer attitudes, Simplesse®)
INTRODUCTION
American consumers in the 1990s are Increasingly health conscious and have responded to dietary recommendations by modifying their food consumption patterns (1, 10, 15). In 1986, only about 20% of Americans were thought to follow a "health-oriented" lifestyle (12) . More recently, the number of individuals reporting dietary changes has increased substantially. Approximately 90% of the women and 75% of the men interviewed expressed concerns that what they ate would affect their future health (9) . Both women and men indicated that were they very concerned with the nutritional value of food, citing fat and cholesterol as their greatest concerns (7, II) .
Recommendations by health authorities to reduce dietary fat consumption have been stressed to such a degree that some consumers think that all foods should contain less than 30% calories from fat (8) . Many consumers do not realize that fat is a vital nutrient, nor do they think that a higher fat food can be part of a healthy diet when balanced with low fat choices. In response to this concern, individuals are decreasing consumption of some foods and increasing their consumption of others.
Reduced-fat versions of milk, cheese, yogurt, and frozen desserts have met with success in the market place (2, 14) . Two out of three adults consume "light" products an average of four times a week; consumption is equal for both men and women (6) . Light cheese, yogurt, and sour cream are purchased once a month by 43% of families surveyed; light ice cream and frozen desserts are purchased Journal of Dairy Science Vol. 75, No. 9, 1992 monthly by about 33% of American households. Despite the availability of reduced-fat, light foods, dairy products are among those products that consumers indicate they are reducing (9) .
The food industry has a new opportunity to respond to consumer concerns and to lower the fat content of food through the use of fat substitutes. The consumer perception of the wholesomeness of fat substitutes is one of several factors that can influence product acceptance. This project was undertaken to record consumer perception of high fat foods and consumer attitudes toward lower fat foods utilizing fat substitutes manufactured from natural and synthetic sources. Although there are numerous fat substitutes, consumer response to Simplesse@ (The NutraSweet Company, Mt. Prospect, IL) was of interest to the funding organization for reported quality potential and dairy ingredient use. Attitudes toward foods that could potentially use noncaloric fat substitutes developed for baking and frying have been studied (16) . This paper will focus on the market potential of dairy products usin~ the protein-derived fat substitute, Simplesse .
MATERIALS AND METHODS
Consumer attitudes toward dietary fat and fat substitutes were first explored in focus groups. Attitudes and concerns identified in the focus groups were used to develop questions for a mail survey.
Five focus group discussions were conducted in northern and southern California in February and March 1990. Group size ranged from 3 to 11 with a total of 38 persons interviewed. Participants were demographically diverse: age ranged from early 20s to over 60 yr; 60% were women; ethnic distribution was 60% Caucasian, 24% Hispanic, and 16% AfroAmerican. Although concern about dietary fat was widespread, attitudes toward fat substitutes varied; some respondents preferred to consume natural, unaltered products, but others were willing to purchase products utilizing fat substitutes. Safety issues were expressed both by those reluctant and by those eager to try substitutes.
A mail survey of 2000 randomly selected California households was conducted in April 1990 using a mailing list supplied by a na- tional mailing list service. Data were collected using a three-wave mailing technique (9) . First, a letter and questionnaire were sent, a reminder postcard was sent 1 wk later, and another letter and questionnaire were sent 3 wk after the initial mailing to those individuals from whom no response had been received. Fifty-three percent (n = 897) of 1667 deliverable questionnaires were completed and returned. Crosstabulation of 43 selected variables by week of return did not indicate a statistically significant monotonic trend difference over time, suggesting that nonrespondent bias was minimal (13) . The eight-page questionnaire required approximately 20 min to complete. It contained queries on general nutritional knowledge, the importance of nutritive factors in foods selected for purchase, consumer attitudes toward food and nutrition, as well as attitudes toward, and interest in, purchasing foods in which the fat has been replaced by a fat substitute. Consumers were asked to rate the reliability of information provided by six sources of food safety and nutrition advice. Finally, a series of demographic questions were asked.
RESULTS AND DISCUSSION
Sample demographics are presented in Table 1. Sixty percent were women, 57% were employed, and 69% of the families did not have children at home. Forty-nine percent of the sample were over the age of 50, 80% had schooling beyond high school, 80% were Caucasian, and 37% classified themselves as middle income ($20,000 to $49,000 annual income). The demographic characteristics of the sample population were similar to those of the state except for overepresentation by those over 60 yr, persons with more formal education, and Caucasians (5).
The survey indicated that respondents consumed a variety of dairy products (Table 2) . Natural cheese was used regularly by 40% of the sample. The sum of those who regularly consumed some form of milk was greater than 100%, indicating that some households used more than one type of milk. Forty-six percent of the respondents indicated that they regularly purchased low fat milk, and over 50% of the sample indicated that they never used whole or extra light milk. Based upon regular use, the sample underrepresented whole milk users (17% used whole milk regularly compared with sales trends in which whole milk represented 45% of the market). Correspondingly, the sample had a higher proportion of people who used reduced-fat milk products regularly. Among the sample, 46% used low fat milk, 30% used nonfat milk, and 18% used extra light milk, whereas market shares were 38, 11, and 7%, respectively (4). Thus, the sample represented dairy product consumers who were interested in lower fat products.
Nutritional Concerns and Behavior
Taste (84%), product safety (71 %), and nutrition (69%) were indicated as being the three most important factors that consumers considered when shopping for food (Table 3) . These were consistent with national studies in which taste was of paramount importance, followed by safety and nutrition vying for second place (11). Seventy-eight percent of the respondents reported that they avoided some foods because of their nutritive content. The nutritive factors that consumers considered to be very important were total fat content (62%), saturated:unsaturated fats ratio (61 %), and cholesterol (58%) ( Table 4 ). These responses from California consumers were comparable with those reported nationally in both the proportion of consumers avoiding foods and the nutritive factors of concern (7, 9) .
To explore the consumer's perception of high fat foods, respondents were asked to classify foods by fat content ( Table 5 ). The overwhelming majority (70%) of consumers classified premium ice cream, regular ice cream, and cheese as high fat foods. Nutritional labels reveal that calories from fat in these foods range from 45 to 74%, indicating that consumer perception was accurate. Approximately 60% of the respondents classified whole milk, containing 3.5% fat by California standards, as a high fat food (3). Most consumers probably did not realize that approximately 48% of the calories in whole milk come from fat, making it comparable with the other foods classified as high fat; the availability of lower fat options for milk most likely contributed to consumer classification of whole milk as a high fat food.
Regular cottage cheese and frozen dairy desserts were classified as medium fat foods by about half of the consumers; however, about one-third thought they were high fat. The fat content of regular frozen yogurt was classified as medium fat by 48% of the sample. Extra light milk (74%), low fat frozen yogurt (73%), and low fat milk (62%) were perceived as low fat foods. More consumers were uncertain about the fat content of frozen dairy desserts than any other food item. In general, consumer characterization of the fat content of foods was rational and consistent.
In a national study, people indicated that they were eating less of foods they considered to be high in fat, such as red meat and dairy products (9) . These respondents also indicated that they had changed their food consumption habits since the previous year; more than 40% were consunting less ice cream and cheese (Table 6 ). The main reasons for eating less of these foods were health concerns and dieting (Table 7) . This was consistent with the healthdriven behavior associated with eating "light" (6) . Flavor and cost of traditional foods appeared to be ntinor considerations for dietary change; however, if the sample had included more individuals from the lower income group, the importance of cost could have increased. The importance of diet on health was further demonstrated by agreement with a series of questions on attitudes (Table 8) . Ninety percent of the respondents "agreed" or "strongly agreed" that diet was an important factor in heart disease and cancer. Over 60% "disagreed" that dietary lintitations were only important for individuals with a history of heart disease. About half of the people thought that lower fat products could have as much flavor as higher fat foods. Although the majority of consumers in our survey thought dairy products were healthful foods, almost one-quarter disagreed. These attitudes indicate that there are significant opportunities for the development of lower fat products.
Attitudes Toward Fat Substitutes
This survey was conducted prior to the introduction of products containing the fat substitute, Simplesse®. Therefore, a brief explanation and description of the product were included in the questionnaire. Consumers were told that the fat content of some foods can be reduced by substituting ingredients. We indicated that a product called Simplesse® had recently been approved by the Food and Drug Adntinistration for use in frozen desserts. We further went on to describe that this product was made from tiny droplets of egg whites and ntilk and that it was an all natural product that could be substituted for part or all of the fat in 
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To prevent heart disease, strict limitations on fat in my diet are not really necessary unless I have a history of heart disease in my family. 6 some foods. Because it is made from protein, this substitute has calories, but much fewer than the fat it replaces. Thirty-six percent of the respondents had heard about Simplesse® even though products containing this ingredient were not avajlable in the marketplace. Consumers indicated that they were receptive to the use of fat substitutes in products such as spreads (similar to butter or margarine), jce cream, and cheese (Table 9) . Additionally, 73% indicated that they would be interested in a product with only partial fat replacement if this were necessary to maintain traditional flavor and texture. Consumer perception of the attributes of products containing Simplesse® are presented in Table 10 . Products prepared with this ingredient were generally considered to be healthier than traditional products. This is consistent with consumer perceptions regarding the potential hazard of high fat foods. Consumers were uncertain about the safety of products prepared with fat substitutes; half of the respondents (49%) noted that they were uncertain or that they considered the products to be less safe. People were also uncertain (36%) or negative (32%) regarding the tastiness of products made with fat substitutes. This suggests that manufacturers may have to overcome consumer skepticism regarding the quality of products containing fat substitutes. Attitudes were further explored by noting agreement or disagreement with statements about interest in and use of products incorporating fat substitutes (Table 11) . Approximately half of the respondents (55%) agreed or strongly agreed that they would be among the first to try a product incorporating fat substitutes. Further, about a quarter (29%) indicated that, although they personally were not interested in this product, some member of their household might be. Less than 10% of the respondents indicated that the product was of no interest to anyone in their household. Although the use of natural ingredients led 43% of the consumers in our sample to consider Simplesse® as safe, almost half (48%) of the consumers were uncertain regarding its safety. About half (47%) of the respondents said that, if this product were available, they could enjoy some higher fat foods that they have been avoiding, and 76% thought that, if they liked the taste, they would probably eat more lower fat products that use the fat substitutes. Almost half (46%) of the consumers indicated that they would be willing to pay a little more for a frozen dessert using fat substitutes than for regular ice cream. Almost 60% said a product containing substitutes could be eaten regularly in their home, and over three-fourths were comfortable serving this product to their guests. Consumers' concern about nutntlve issues does not negate their need for information regarding the safety of fat substitutes. Consumers rated the reliability of six sources of safety and nutritional information (Table 12) . Results showed that consumers considered that the most reliable food safety advice was provided by the American Medical Association (77%), followed by nutrition experts (68%), and then the Food and Drug Administration (66%). Most reliable sources of nutritional information were nutritional experts (77%), American Medical Association (76%), and the Food and Drug Administration (67%). These results are comparable with those found in national surveys (7) . University scientists and consumer advocates were comparable in credibility: 49 and 48% for food safety advice and 50 and 46% for nutritional information. This was a disappointingly low rating for scientists; perhaps the public perceives them as supporting a particular viewpoint.
Consumer Comments
Volunteered comments reinforced consumer interest in reduced-fat products, and some also noted interest in low sodium foods. Comments also indicated misconceptions, such as the consumer who wrote "canola oil is a reliable fat substitute." Several people noted the importance of moderation, e.g., "I agree that dairy products are healthful foods only if used in moderation." Many consumers commented on the importance of taste in product acceptability, and several noted that the reduced-fat products currently available do not meet their quality standards ("I take one taste and, bah!"). Others, however, commented that frozen desserts with fat substitutes were not necessary because good quality frozen yogurt was available. Several expressed concern about safety and a desire to learn more about how substitutes were made and how their consumption impacts nutrient availability and carcinogenicity.
CONCLUSIONS
The importance to consumers of dietary factors and, particularly, fat content in food selection was confmned. Although the sample was from one state, responses were comparable with those found in national samples, suggesting that attitudes toward fat substitutes might also be accurately projected nationally.
The potential market for good quality products incorporating a fat substitute is high; approximately half of the consumers in our study were interested in a reduced-fat spread (similar to butter or margarine), ice cream, and cheese. Although some in the food industry have thought that consumers would only accept complete fat replacement, three out of four of the respondents in our study indicated that foods with partial replacement of fat would be of interest. Flavor comparable with the traditional product was the overriding consideration. Interest in reduced-fat foods that incorporate new fat substitutes suggests that the lower fat products currently available in the marketplace are not completely satisfying consumer demand.
The proposed use of fat substitutes in food products elicited a widespread perception of healthiness, although safety issues were of concern. Information on the safety of fat substitutes from sources identified by the consumer as credible could alleviate these concerns. It would be appropriate to provide infonnation regarding safety to members of the American Medical Association and to nutrition experts.
